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:xV^^S. al)«Ss)<H ^y] ^^tt ^12 ^^^<^Aife ^71 »ll ^^«g<=11 M] 

^ Bfl^; ^7] 71-S. IJ-^AS. ^7] ^<^1 tfl«l-^ 2^-2^- 13B^l5|«H ^6.13^, >8-7l ^^«^ 

*><=^ Wfl^l^<=>1 t^1<^lB) ^^*V^ -^-71. ^db 'i<^l i:fl*>^ Bfl;5;]£) 

^^Slfe ^ ^ ^ ^ IJ-^^S. >S-7l 2|-db<Hl ^^^^<H Si-^i^. -^71 TflolH 

^ofl -a^Slol TflolH ^7] t^]o]^^d]] '^^^^ 91^ ^ ^7l 

«^le1^ ^ ^"^^ ^^7> ^Efls. Al;?3- ^A^o] 7l| 

£ la 

LCD. Al^^^7ll^. ^ci^ 
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S.-^] ^ =L ^'^{ liquid crystal device and method thereof} 
:£ la^ ^ ^Alc^]oll 14^ ^A] ;^^loi =^3^^ uj-Bj-'fi S-Oltf. 

i ^2:1: 3E.Al^ 

£ 3^ S. m-ni' ^^]^ S^l "^^l-B- H^^I^B] 7]^ 

H 4fe ^ >IU ^^H*^ S^l ^^1^ H^^l^^Bl 7l^^ ;*112 ^ 

i iE-Altt £o]rf. 

S. 5a ^ :£ 5b^ £ 4<^1>^ V-V ' ^ V-V"^^ ^-el- ^^1- S.^ltb S^l ^^1^ 

S Safe ^ ^12 ^^HHl Ttl-^ KM M-eI-'^ Sl<^]^. 

5. 7a ^ H 7b^ ^ ^aHH] 4^ cffl;^ :^^HA-1 ^^^S^lfe -2-:*>» 

39-4 




"S^V: 2003/9/5 



S. 7c^ wfl^l S.^] ^^H^ ^>S€ 41^ iL^Vl: 

S. 9a ^ 3E 9b^ ^ ;*ll3 ^Al6j)6jl xc|-^ S.^] ^^<:^ tc|-€- ^ 

^«>^ 7l^^c,> ^ zi ^o]:0^ f^Bfl7l^l 

«fl^ 7>:^m a^l ^^1 ^ ^ ^«=>m. 

<15> ^^Ife <a^^-^S. :S7l:=3-# >«>^J«>fe 7>:^lJL ^fe ^ 7]3a: aH«^1 ^ 

<16> olBltb S^l ^^1^ ^4]^, ^Ei7> 

tH^Sl 7V;^li^, Bfl^-i- ^*><^ ^7>S|^ -i^^d^ ^^c^ 21- ^^-irol ^^S)o1 S.^] ^ 



39-5 
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%^ 2003/9/5 



o] z^-z^-o^ ^4q(R), ^>S^(G), ^^(B)^ ^B]*^ tl-<*^>7ll nfl^^V^^ 

€^1* ^ «fl^ ^cJ-'g^S^ ^S^- 31-^ 

Bfl<g^].^ ^He|-oli5.(stripe)^, t ^ 19 ^^(R), ^^(G), ^-^^(3)^1 ^e^* 

^^>^ o g ttfl^«>fe S.;^H3(mosaic)^. ^ ^-^-2^ SJ^e^S^ ^ 

EflS. apl^VoL ^mR). ^■^(.G). ^-^-^(B)^ ^:x>:^^S. ufl^^}^ ^iB|-(delta)^ 

= 0] o^rf. rg^m^ ^^^]^ ^^(R), ^-^(0). ^^(B)^ €sl S^*>^ 4 7l|sl 

«>M-^ £H(dot)s. ^ sj-^ i^H^i ^^^-^ Sli^V^ 

o]^% ^± Wfl^ n}-^<Hl n1-€: a^l ^^Hl^^fe ^^^i ^^^>* 711^^71 ^%}<=^ m 

m ^^-i- ^M. ^^^^ ^^^Hi ^^fe ^^51^ M-^^fe 

^^<^ ^"^m*^ ^^«H «H^1^<H ^71 nfl^-^ >S-tfl^^S. e)-^ ^Bfls. 

> stb. ^-s^ ^ *=»1^^ 2-^^ ^^7> ^^V^^*'! '^•V^^ ^>^>2l-^^ 
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'g;^!-: 2003/9/5 

<22> ZL^B-S.. ^ 7]^^ Bfll 7Mfe 

<23> ^ 71#^ 32).;?11^ ^>5^ ^:^>1- ;^]7l^H 2.^171- oj^o^xlJ^-S- 

S^l 1}-^^ ^l^^m^fl sx^, 

<24> ol5l^ 71-^:^ ^^^*]-7l ^tb ^ ^^-^ *>M-^ ^^"Hl tt)-^ SL^] 

igoj) 01^^ ;^|]2 ^4i<8<^'^i^ 'S-71 ^di«8<^ al*}*^ ^VM-^ s|-di7> ^^6.5. 

^o_s. o]^o:|;^^^ ^d^^o] '^^^^S. «11^5)<H ^7] 7}S. -^71 

^t}<^ yfl^lSjol 9X^T^. ^7l >J0^ 711 olB ^^*>fe- 

Tll'^m-a; ^s. >8-7l TilolH-a^ s^V^H «fl^ls)<H Sl-^^. 

-ilJl* ^7l tfl^O^ Zl-Z^- l3fl^1S)«H oj[- Oi]olElAi; ^ ^ ^ 

7l n±o\] 21-4 ^>gs|<H ^7l ^o]^ x\:^7} ^^5]^ 5|-dli ^ 1} ^ 1}-^ 

^S. ^7] 2^^«^ Z^-Zt ^^^(^ ^7l TflolB'S'^ ^^Sl'H 9X^ >11'=>1B ^7l 

39-7 





^^ 2003/9/5 



^^^d\] ujevo^ §>\42i 5i-:ii7i- Mj-^o.s. AiHmii: ^ns. ^ ^^s^^v 

Uflt^^^ ^fe «fl^; 7>^ if}-^-^^ ^7] ^<H1 tfl^H SX^"^. 

^7] ^dtofl 711 clB ^« ^^*>^ 7)1 olH-^; ^S. ^^^S. ^7l TflolH^ 

3). ia^>«H «fl^1s|ol ^^T^, ^ J£fe tflol^ ^^^1^ ^8-71 tfl^o^ 

Cil<^lBl >^S.7} ^db ^ «S ^ «cJ-*^-^S ^7] ^^<i\] ^^^S\o] ^0.1^, 

^7] TflolH-^**!! «^€S|01 TflolH ^7l liflolBl^*^! ^^S)<H ^ ^ 

<26> olsl^ 7^^ 5.^1 OT^ ^ ^cf. ol nfl, 

^7] sj-dL ^7l ^ ^-531 ^ ^^91 7l§ 

bfl ^7] 7>^€t:i-. 

<27> o^7lAi, ^7] s)-:5iS^E^ 7l5l7]- ^7l S)-^^ ^^"i:*^! ^7}^^ ^ 

<28> ol5>|ofl£, 6\B]^ M.:^^ 7}:^]^ S^l ^^H^-l. ^7] cflolE)^6|lfe jjijJ^^^El .g- 

71 ClIolBl Al^l- :^^^7l 41^ CHjolEi 3^:^71- Z^-Z^■ "ii^Sjo^ ^O.t^, ^7] ^7] 
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7\]o]B.'^ ^ -^71 cilo-|B)^ A>oi6i] ^^^s\o] ^o.Tj^, -l-^s. <sl^<H^ 

<29> -g, ^T^Sl SE. ^^<^ t^-^- ^^1^ IJ-'^^. Tll'^lm'^d, ^3-7] 

^ 7].^1^ xi|->^5^ i^-S)-^ S^l ^^1^ ^^"^1 ^<H^i. a) ^ 

d^x^q- ^^^1 7l^o.s. ^^ofl ^^Itb ^c:]^ ^^aIt'I^ yi^, 

b) nii-iq- >^7l tfloiei>?io.s. t-iioiBi<fl ttj-^ 1^11 olBi ^^1; ^ c) 

^71 TflolH-^o.^ 711<:>1:^ ^^^^ ^#*><^ ^7] ^^'=>1 «a7V^:£-^ ^^1 

<3a> S.^^ ^jLS. *H -g- ^^H«^l tfl^H ^^fe 7l# ^<^H'H 

^ 7H ^a-'^m n^^* ^ ^-^^ *^7HAi -itg^].^ -gAHofl ^^^^] ^^t)r. 

<3i> 5.^<ii|Ai o^&i ^ «^^^ ^^^n ^^}c^ ^nm: ^to^n ^n^9X^. 

x^ji\]x] -B-^m -¥■^'='11 ^«fl^ife ^^t!: ^« f^. ^. ^ 

^^o] t:)-^ "^oi]" o^^tfji ^1^1, o]^ cf^ "WVS ^ofl" o;^^ 6Vu|h1- 

n. ^t}:<^ SE. tJt^ ^^<=>] ^-fS. Sf-tbtil-. avtfls- ^'g ^€:<^1 ^-g- "«>S. ^<^1" 
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<32> laofl -M^Hl*^! 5.^1 ^2:7} '^fl-^'lslol , 

<33> ^«.tb S. la ^ £ lb«^l :£^1^<^ ^ ^ 

^, ^^tb ^^^^ ^7i ^cfl wi*H ^^7> AiHrntb ^^s. ^^ 

<34> ^t\. ^^^o,^, ^ 7ll^ <?1^^ ^^^^^'H ^'^^(R). ^-^(B). ^ 

7]. <:^3| «J-^(c^ll: 1J-^)^S. Al^E^ ^eBS. ^-^(R). ^-^(B). ^ ^-^(0)3^ ^ 

^7]. ^^]-:^o.s ttfl'i^*^ ^^^-^I^i, -fr^^J^ ^-^^^CR) ^^tb ^'=^1^ 

^-Siq ^4.(G)7> Bfl^lSlul. :^>S^ ^^(B)i^ ^"^^ ^<^fe ^^ ^±:(R)71- 

^4i(G)si|- ^"St!: ^<^^ ^^(B)7> nfl^mt}.. 
^ ^3^7} 2)]^ ^^ofl ^^Ai afl'i:^!^. 

^^(B). ^ ^-i^CG)^ ^ ^-^t!: ^^15)^ ^-^(G). ^-^(R). 

^ ^^(B)^ ^^71- S^1^]-7l ^tb 7l^ ^^-^l )S. ^^^^ S 

^ n^^l-'H. *>M-^ £H<mAi ^ ^ ^-^^ ^S^ul 
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<37> ^. ^6\] 7l#^ ti>5q- -g- 411 ^AHH ^>s^(R), ^-si^CB). -^--i^CG) 

^^7> ^^tt 13B:^13£);^1 ^7l ^^5+ :y:o] ofl* 

<3S> ttj-el-A-l, ^ ^T^^ ;*lll ^Alc^oll rej-e^ :^4i7> ef-^l ^tfi ^Bfls. S^l 

^2£lx1 ejrjL, t^^m ^^S- ^t^. 

<39> 4-§-^, «fl^1 7>^lfe ^ ^^^S^ >11l ^A]c^]o1] 4^ <^:^ 

H^^l^iiB) 71:^^ 2 ^ S. 3# ^Afl*>7|l ^T^-S>7lS- ^ 

<4i> £ 2"^ ^<5l, -g- 411 4^ 7>;^1^ ^ 

^^(G)^ s^^7} ^^}^o,s^ ufltslol 91^^ «S<^l^i^ -^71 «ltV<^ ^ 

<42> o] n|j, £ 2<^lAi M}S!\- :^o], 7>S. ^IJ: Tflo-jE A}^!- 

SX^^. ^«j=^S.^ tflolE^ ^:S.# 7flolH'd(121)3|- mL^Mo^ 
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10»lb51902 '^^y- 2003/9/5 

^^*>^ 171)0] 7llolH^(121)3l- ^<^^<^ B. R. G. /•) tfl*} 

<^ ^^^^^ 9X^. <^7lAi, 7flolH^(121)3|- 13(1 171) ^1 Jil^>*>^ ^^'^fe 7ll«ilB^ 

(121)4 Slfe ^^(123)4 t-llolBl^(171)3|- <^^S\<=>] ^^(173) ^ 

Tll^lH €^(123)'H1 tJl^H ^^(173)3i|- ^^^<^1 ^^^^<=>] 9X^ ^^91 4^(175) ^ ^ 

£.5«il#(150)# a^^fe H^:^1^B]7> ^>^j3^)<i] SZ^c^, 2^-21-51 ^ti]- H^a^l^ 

:g.§].c^ TflolB-aCm) ^ t(l<*1 El ^(171)4 ^7]^ o4^i)o^ ^mi90)o] 

<43> atb, TflolH-^dClBD^ ^J^S ^^(190)4 ^^«>fe 

3^€(177)o1 tg>gs|<H 5jio.i3^, -^^1 %:^7l-§- S.^^ 3^€(177)^ 711*^1 
H>a(121) -^«^ ^^JS)<>| 9X^T^. T^^(187)-i- ^^(190)4 ^^^tif. Tllol 

H^(121)'^lAi -B-;^! ^:^7l-§- S.:^^! 34)^(177)01 ^^^S|o^ ^^S] ^-g-tb -fr^l -§- 

^a.«>7l 41«H -^^1 3^€(177)ol ^^^2^<H ^xl ^S.^ 

<44> SEtb, t11o]Ei ufl^^ :^elloi ;^^(175)<^1 9X^. S^^, ^^(190)4 ^o] 

afl^^ o^4^>7l ^t!- :e-^^(180, 5- 2 ^ S. 3 ^2:)^ ^^(181)^ ^^71-^ 

3^^(177)^ ^^<^ ^^^51<H z^-^l-^ t11olBl>^(l7l) 5^^S.^E1 "^i^ 

'tis:* :^^^oV t-i]olel^(171)-^ ^^^1-71 c-flolBl 3j|:^(179)7V «il^Slo] 

o]E^^ ^2:<^1A-1 Z]- ^dt^^ Tillolt|^(17l)<Hl <?^^£lo1 tllol&l 5^ = 1- ^f-^yc^ Zl-Z]" ^ 

<45> -i^^m. ^<?! 7m(100) ^^o] ^^^S\o] SX^. 7\]o]^ 

^ zj-z^-o^ ^oi] cfl^H ^VM-s^ 7llolB.^(121), Tfl 
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olB^(121)^ ^q^S^B^o^ TllolH ^Sl- <?l7V^<i> TflolH^-^S. 

^ 7n«^lB 4S.(125) ^ >nolH^(121)«^ <?i4sl<^ H^^l^iB^Sl Tflol^ ^^(123) 

* i^^Cf. «^7]Al, Tflolm ufl^^ t|lol3E)2l-^ 7>^H. <:^1S Bl]ol5Jl2l-^ 30''~90°'a 

7]:a:(100) ^^(SiNx) ^l^c^^ TflolH ^^^(140)ol TflolH nfl-^ 

Tll^m €^(125)^ 7flo]H ^^B^-(i40) ^^^^ ti]^^ fl-^ oW^^ 
^;£^l^(150)o] ^ 2.<>^o.s. ^A^£)ol 9Xo,T^, ^JE^lf-dSOSI ^-^^^ ^Hl-^V*^]:^ n 
n ^^^<=>] ^^S-S. £^Sl<H n+ tc|.^^ ^S^l^ ^^-l"^^^ 

^^#(160)01 ^^^2)*^ ol^q-fe^Hl, ^£^l#(150)ol c|lolBl>^d(171)^ S.1J=* ttl- 

^^#(160) ^ TflolH ^^^(140) tfl<^l^ ^^^^'H ^ll*^! 

tflolBl>^(171)^ ^:^lolt^ ^^f^CieO)^ ^^^^M -^i^slol ^fe ^^(173). t-fl 

(179). ^^(173)3}- ^^^^ 9X^^ ^^(123)<'1| tJ)«:H ^^(173)^ ^tfi 

^ ^^f-Cieo) ^^^] ^^s)<H ^fe ^^(175)* s^tb^-. 
> tfloiB) ^ oi^o] 7>B1;<1 «V£^lf^(i50) ^^<^]^ :i:^^(i80)«^l 9X 

4. :ax^(180)<^fe ;^^(175) ^ ^o]^ 2|1:e.(179)» ^.5)1^^ ^^(185. 

189)ol n^is\6] ^o.pf|, TilclB €<^^(140)3i|- ^^^1 TflolH 3^l|^(125)» ^S^ifl^ 
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(182)<^1 SX^. iLJl^dSO)^ SiNX -f}-7m^m «^1^<H^ ^ a 

<50> ii3:^-(180) ^^(181)^ S.5|]^ ^^(175)4 :^7l^ ^^^^I^H 

Si^i:^ s^^d\] ^^l^Vfe :g^(190)ol Sl^. ^^^ilSO) ^^]^ 

^(182, 189)^ W^}<^ Tfl^lH 3i(| = (l25) ^ c1I<^lB| 31)^(179)5^- 7(| 

olH ^:^(95) ^ 3fi:£(97)7> 9X^. 

<5i> <=^7lA-l, ^^(190)^ 5. 2 ^ 5. 3<Hl>^i w>si)- :^ol, TflolB.^ (121)3]- ^^S\o] 

o.;^] ^^7m -g-^o] ^-f'Hl^ 7flo]H tifl-JdCm. 125. 123)4 

f^'^ -§-^-§- ^7m ^£ SX^. 

<53> 3E. 4<^ ^ ;*lll ^^1<^H S^l ^^1^ H^^liiiB;) 7l^^ ^12 ^ 

4i tifl^l:£7> HAls)o1 £ 5a ^ £ 5bfe ^l-^l" S. 5<^1 H^^^l^iB^ 7]:^^ 

V-V ^ V-V" tfl^ ^^S.<ilT:1-. 

<54> ^-^^ S. 4«i £Al£l<H ^^o], ^ ^v^si\ ;^ll a^l ^^1^ ^]2 ^ 

<55> ^^^^S, 71:^(100) >l|l ^2:5^- ^^^711, 7llolB^(121) . 7\]^]^ 4^. 

(125) ^ Tflt^lS. ^^(123)-a: 5L^«m ufl^^l ^c^-. ne^ ^ 

Hi. 71^(100) 7ll*^m'?d(i2i)2}- 5§^^>7fl -B-^l ^^^(i3i)ol ^4. -H-^l ^ 

^-^d(131)^ ^^(190)^1- <^^^ ■^^] ^^71-S- n^il79)^ ^^^<H ^ 
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(121)51 ^^^S. ^A5*>fe -§-^ol ^S. ^r^-. 

(131)«^1^ 71^^ ^^5l|- ^^o] ol7].5|- ^ol ^:f-ol4. 

<56> 7\]o]^ «fl^(121. 125. 123) ^ €^^(131) ^<^1^ 711o]:e ^<?1^(140)o1 ^^^S) 

<H ^4. TflolH ^^^(140) ^^fe v^^Sl\ ^^n^ n 

€(152. 157)ol 91^^, ^3E^1 ^^(.152, 157) ^«^^ ^^^^ ^^^(ohmic contact 

layer) ^^o] ^^^s\o] ^t^, ^7]^^ , TflolH bUoIssIz}-^ 7>^H. <^1« lr<H Bflol^jzl- 

^ 30°~90«^ ^ 5^1=1-. 

<57> 3jfl€(163. 165, 167) ^o]^ nt|^<^l ^^^^^ ^T=f. Bfl-'d 

«cJ-^-^^ tll'^]^^(171), c^llolBl^(171)^ #<^1 <?i^^<H ^^S. 

^E^o^ '?17>^^ 3(1:^(179), ^e^Ji ci] 01^)^(171)^ ^^1^ 

:aq-(173)-^S <^1^<^^ t^l'^lBl-Ji-^* n<^]^^^a71, 179. 173) 

^ ^Bl3£|o1 Si^t^ TllolH ^^(123) H^^l^B]^ ^B^^(C)<H1 tfls^-c^ 

(173)^ ^^^^] ^^l*>fe H€^1^e^ol :c^]oi ^^.(175)31). o.;^] ^^^(131) ^ 

'^^] ^€7l-§- i41€(177)S. ^^-^(131)^ ^^^^^V^^l 

^^7l-§- £^^^1 1^^(177) ^^4. 
<58> ^^€(163. 165. 167)^ :i t}:^si\ ^JE^] s|l€(152, 157)4 ::z- -^^^ «11 

^o] v^^ol ^fe c{|o-|tl wfl^sl. ^^§1 ^<atl: 7>^cf. 

^, iHl<>1^'5d-f ^^f' 3^^(163)^ cll«*lB]'a^(171, 179. 173)5^1- ^«^*>j1, ^n]*^ ^^-g- ^ 
^^€(165)^ ^^(175)4 -fr^l ^^71-g- f':?]:^' 5fl€(167)^ -fi-^l 
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<59> t!:^, 34)€(152, 157).^ H'S^l^iBjsl ^^^iO^ ^^ll^l^^ ^0]^ wfl^ 

^ ^^f' 3^€(163. 165, 58)3i|- ^<^% SL^^^ ^t\., o.s.fe, 

7l-§- 5^€(157)3i)- H^^l s|l€(177) ^ -fr^l %^7l-§- 3^^(167) 

^^:^] o^?> iij-st:f. 2:, ^1I^^(C)«^>H t^l<>l^^^(171. 179. 

173). >*] dt^ii ^^(173)31- ^ell^ ^^(175)ol ^^^<>\ ^Jl cflolBj^^- 3|)^(163) 
^ ^^91 ^^-g- ^^f- 3£fl^(165)£ 9X^^, H^:^l^El-§. 4€(152) 

<60> t^o]^ Bfl^ ^ofl^ :e.^^(l80)o1 ^^5]ol Sicf. Ttl-el-A-1, ^7ll7> U=o>£ 7l>S -g-^ 

:e.:£^(180)^ =^11^ ^^(175). tll^'lB] 3J|| = (177) ^ -^^1 ^^7l 
-g- iE^^^l 3|1€(177)^ S-Bjxfl^ ^#^^(181, 189. 187)^ 7}y^]lL 9X^t^. S£^ Tflol^ ^oj 
^(140)4 7flo1:E 3^c(i25)» :=BliJ)fe ^^(182)^ 7>:^1al sZ^. :e.J:^(i80)^ 
SiNX -B-7m-o.^ «^1^<H€ ^ ^^1^. J£^-fj-7ls]-/SiNXS. ols.o^:g ^S. Si^-. 

<6i> :a.s^(i80) B^^l^B^s^B] "^^1 ^7i 

>«^^«>fe ^± ^^(190)<>1 ^^^5lc>1 SX^. ^^(190)^ ITO E.^ IZOCindium tin 

oxide) S.^ ^*<H^H. ^^(181)^ ^^(175)4 

l-Bl^-^7l^o.s <^^s\o] 4^^^ti|-. ^^(190)^ S&tt ^^l^^Vfe Tflol 

B-^d(121) 1^ iillolB|^(171)3il- ^^^o] 7ll^^^ fe<^lJL ^J^i4. ^^^^1 Si^. 

^^(190)^ ^^(187)-ir -^^1 ^^7l-§- E^^l 3i|)^(i77)4£ 

cH S.^^] n^im)^^ 7]]o]^ sfl^(125) ^ cHl<^lB^ 

(179) ^<=')1^ ^^(182. 189)# ^l-i:^)- ^2:: Tll^lB 3^:=(95) ^ 
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^2: ^o]^ 3i(|s.(97)7> ^^^^ ^ no]^ 3^:=(125. 179)^4 ^ 

^€ ^oi, t\.<>^% ^ns. ^ ^1^. 

<64> s. 6a<^l -g- :^12 ^^HHl ccJ-€: S.^] ^^1^ ^^7} <=^]^]^<^ ^-^^ , 

<65> ^y-t!: £. 6a ^ £ Bbofl 5.^1^)0^ , ^ :^l2 ^a]c^1<^] rrf^ s.^] :^ 

^4q(R), ^^(G), ^ ^>s^(B) ^Aicfls. ^^7> «fl^€t^. 
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wfl<i3^<^ si^-. ^^^1, ^^^^ ^^(r) ^-^^ 

^^(B)7> «fl^ls|:n., -^4^19^ ^ct(G)s|- ^<^^ ^^(R)7> i3fl^l2E|r.^, 

^^iR), ^mG). ^ ^^(b)^ ^^^4, 4 m<i ^^i^i^ ^^(b), 

<69> ols]^ ^di 7V^1fe ^ ^^S^ ;«)12 -gAloflb)] tc)-^ ofl^ e^^] 

<70 -^^^ 5.^1 J^^HA-^^ 7B^^ ^*l-c^ ^c]^ -^^g-^ ^c).. ^^^S. 

<7i> H 7a<=fl ^Bfl 3LA1 ^^HlA^o^ ^c^^ ^^<^7l- HAlEjc^ S. 7b ^ S-cfe ^ 

^Al<^H 6n;^ T^-^«^l7]- S.A]5)ol 

<72> ^J^t!: S. Taoil £Alj£lcH ^^o] , :^<g<lofl a^s. o]^^}7\] ^m^'^ 9X^ ^ 7fl^ ^^ 

fil SA] 53-^l6flA-1, ^^(R)7]- SAlsl«:Ho> ^dt:(R)» ^€ 
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cj-. ^^^^s-. ^^ ^^(r)« ^^^s. ^ zlsi^ 

^:fc(R)5l ^^1^ ^i(G3)i2l- ^-sq ^4i(R) A>o]<ifl ^4.(B)7> ^^1E|<H 

^7l T^l^*^]. ^4i(R)^ ^4i(R)S^ ^^6fl ^^1^ ^r5i(G3) aH^I 7lBl(ol^, 

;^12 7lSl2l-al '^'^^)7> 715^^4 ^tI] ^^g" ^^>7> 

<74> ole^^ ^^V^ ^ Tilll ^AH]o)] 6n;^ :^^]6{iA^^ ^"g^lTfl 

nMR)* ^^^S. ^^«^ ^^(G1~G4) ^ ^^-5;^ ^^(B1.B2)« ^-f- 

A]5^ ^:li(R)» JLAltlrt?-. cl Bflojls., 7l^Ja S. 7a^ ^-f^^^- ^^*>7ll. 

^^(B) ^^<^, ^dh(R)» ^>ao^S. ^ najJl ^^-^ 

(G1.G2.G4)5^. :g|-dt(R) ^^}o]o\ tIbI^I) til^<^, ^db.(R)^ ^^ ^-MR)^ -f^ofl 

<76> ^^(G)» f^-a^S. ^Cl^ ^^-i- ^^<^lfe 7l#^ W}^ ^ 
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^o_s. ^db(Bl,B2) ^ 2^-^ ^^(R3))7l- ^i5i(G)» ^ 

^o^S. tflz^-^ «j-^6il ^^l^lfe ^4i(R.R4)7]- ^^ ^^(BD^I ^^ofl <^^^ 

^^ 2i-4i(R2)7]- ^^€14. 

<78> ZL ^4i(G)^ ^d^(R3) >^H^ >il3 7]^si\-. 

(G)iq- ^^ofl ^^Itt ^^(R2) A>olfi^ ;^14 7l5l7> A^S. t\.S.7\] ^^>7> ^>«^ 

4. nMG)^: ^^-^S. tflz^-^ cs^^l^ z^-z^-^ ^:±i(Rl,R4) ^}<^]S] 

y^]5 7]^^ ^-1^ ^"^^W^. ^15 7]^s>^ ^ ;^14 71^171- ^"g^Vxi ^3:} sl 

^Tivi- ji^«i-^i -^^«^l^i ^e)^ ^711 5)^. ;^12: aAi7> oi^oixij^i ^ 

<8o> tti-sl-^i. i=f^^ ^ ^13 ^^I'^H'Hfe ^^-^ «>4 ^•='1 S^l ^^1^ 

<81> ^ >]13 ^Al<m6|lA-l^ ^^>» ;^l7l^l-7] ^^<^, ^Ci^ ^■i-'^l'Hl 

S^ElSl TlBl n^-Hih ^^ISlfe 21-21-Sl ^4lSl 7mAl^tf. ^, 7l^o||^ 

^^^Hl ^^^^ 2)- sj-^lro] .f.<g^ ^^^oil -i-^J-J^^ ^^<H1. 
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<82> 5. 8«^1 ^ ^13 €^HH1 4^ S^l ^^1^ T^'i- 1}-'^* ^^*>7l ^ii^ 

tifl^l<mol3l, H 9a ^ £ 9b^ i 8ofl 2|-ai tifl^l«^m SrflS. ^^^14 ^ 

<83> £ S-Am ^2:^. ^^t*^! Wfl^lSlo^ ^ 7fl2l ^^i^. 

51-^1:^ ^^^s. ^ ^ ^^7> *>4^ :£H(P)S->H ^^^^ ■?-s«=>14. 

o^7]A-l^ 5|-4i55l- 3i);^l(pitch)7> "190(v) >137(h)"<^l:nL, ^^ sq^lfe 

190(v)>106(H)"oH, S.H(p)^ A>o]2:» "380(v)>S80(H)"4-3. 7V^^4. ^4^, ^VM" 

^^tb 7lEl» "Db"S-, cf^ £H<HlAi ^^V^ oi;^^ a}©]^ 71b1# "Dc"S- 

<84> t]-^<^, 5. 8<^ 44 ^4, S.Btfl'^l'H 5l-^(Rc)l: ^^^S. 44 € 

c]^ ^ ^^(Rc)* ^^^S. ^^4^ 4 ^4 5l-4i444 44* S. 9a4 

<85> 2:, ^^oi ^^$\ 7l4fe "0"4 4:2., 44 2l-4i(Rc)S-^4 4^*=fl 44^ ^4 4 
±, A\o]$\ 7]^^ "Db"7> Ejo^, 4:4i(Rc)s.-?-4 44tl: ^4 4^ 4*='14 44fe 

"DavV 4^, 44 4:i(Rc)s^4 ^ ^^'^l 4^1^ ^4 4^ 444 44fe "Dc"7l- ^ 
4. 
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<86> • itj-s^-Ai, Da. Db. ^ Dc» ^<^]^^ 7}^^ z?- S-^^}^ 5. 9a^ 

^^(Rc)-l- ^0.5^ n^^-^S. ^^A]^lJi, ^^ 5|-4i(Rc) ^^<^ t^t^^^I 

(R)S^Bl 7>^ ^<H^ -^^^"^ ^^1^ i=->i^ z^-z^- 0.12^ HB^*>:il. 

Sd^ ^^1^ 0.16521 ^-i-^^ Bfl^^H, 7>:^ 7>^7|] 

-^^Itb ^4i<^l^ 0.09521 tifl^tbtf. 

^ -$.:xl-7V ^^El<H ^^§>7l] -^€1-^ 7^)2:21 ^^^"^ S^]^ ^ ^Itf. 

<90> :^dL# ^-^.^-S. 32 3.e|lo-|s. sa]«1.71 ^^o^ ^d]^ ^^*>^ 

71 ^*=>1 ^'^^711. IE 9b«^l SAjsJo^ ^^o], ^^ci ^^ 7lBl<^l 14 
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<9i> S. 10«^ ^ :^13 -iAli^ofl xrj-^ ^u-]^ ^^«>7l Sa] 

<92> 3£ iQc^] £Al5]<H $X^o] ^ ^ ^x^d^ :^]s >^X\d\]6^ tt)-^ ^^Ife. 

<93> 341^(1)^ ^ 7fl3l 7]^{&7]: TFT 7l^. ^e^^^l 7m)o.s. ol^c^;^1i3^, ^}x^^ 7]% 

^^«^ ^m^^ ^1^^ ^.A"^ TFT» 5L 

<94> E|-o]Tg ^1<>|:^(5)^ LCD 2.1- S>\^^ nBfl^ »]<H^(£a1*V^1 R(red). 
G(green), B(blue) ^o]^ S.^*^ ^7] (Vsync), ^ 

^(3)1- ^^^7] #^ 

s^ A]H.E eil;<l>iB]gi«^] ^^*>$ii^7> LOAD >i0.3:7V z}^^^ ^<=>]^<^] ^"^^^ ^"3-* -^d 
^T^. z]- ^-^^ TFr<^ ^oiq- .2-= 
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7\]^]S. ^-§-^(2)^ E^-oixg ;^ioi:^(5)<>)]Ai ^JKCPV OE ^Jl -^)» 

11:<^> ^7] Ai^o)] -§^7]^!-^ 7)lo]H ^ ^^(Gl. G2. Gn)^ 7l]ol3^«ifl ^p^}^o_s. 
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^^. ^^ ^^7} ^7^}^o_s, ^^^^ sx^^. ^7] 

7)1 ^j^s. ^^^^ TflolH^; 

7fl<^l:^ ^7] t-llo]B]^o)l o^^S)c^ ^ >^7l ^^^3). oi^sjo^ 
. 2] 

^^tb ^12 ^^^oflA-^^ ^7] ^it^ofl «ls>o^ «>u|-fil ^4x71- ^^^S. a] 
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^iiili-^S. o1^<H^lfe ^^^o] o|^^o.^ Hfl«i£)ol o;i^ Hfl^i; 
^J: Sfe 71] 6] H -{dJ:* ^^iSrl-fe TflolH^; 

4s. IJ-^O.^ ^7] TljolEAclu^ ;g<g ji7^f^>c^ Bll^lS)<H Sl-^T^, JS£^ ^<^]^ 

C^^^ 3] 
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5] 7]^<>\] 421- ^7] ^^^o] 7m5)fe S-A] ^^1. 

[^^^ 5] 

[^^^ 6] 

^ll«J- ^l2«J-«^lAi, 

cflo]B]^ofl^ Sqj^^^Bl >8-7l 13)1 olB) ^J:^ ^^«l-7l Cfl o] B] J^j = 7> Z^-Z^- 

1^^^^ ^fe SA] 

;^ll^ 3t.^ >I12-^^A-1, 

^^31- >3-7l TflolJE^ ^ .3.71 ^O]^^ A>0]6J) tg>aS)0l OjC.D^^ ^i-B-€^ 

^7] ^7] ^^Jlf ^7] JBell^ :^7l^ o.^ ^^^}7] ^ 

7H^ JEA] ^3-^]. 
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^ 9X^ r3i;^>l- 7}:<]^ cH^^ i£^*>^ Jt^l ^^1^ ig-^ 

^c^^ ^-^^15^1^ zj- ^4is.^Bi^ 7^^^o^l 45^- ^71 ^^i^s^ ^^^^ x\ 

C) '3-71 7|]olH^^S 7\]^m ^^-^ ^#^M ^7] C-dolEl ^<^o] ^4^^ ol7].£];£S. 
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